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I: Preparation of the phage library
The genes encoding domains D1 and D2 of cysteine-free pIII were amplified by PCR using the primers d1d2fw and d1d2rev. The forward primer d1d2fw adds a 3' Gly-Ser-Gly linker to the amplificate and the reverse primer d1d2rev a 5' SfiI restriction site (GGCCTCGGGGGCC). For the PCR reaction the following mixture was prepared: d1d2fw (600 nM), d1d2rev (600 nM), dNTP mix (250 µM each), 20 ng fdg3p0ss21 and 2 mL 10x Pfu buffer finally filled up to 20µL with ddH2O. After addition of Pfu polymerase (2 units) the PCR tube was immediately placed in a PCR thermocycler (initial denaturation of 2 min at 95 °C, 25 cycles of 50 s at 95 °C, 50 s at 58 °C and 2.5 min at 72 °C, and final elongation for 7 min at 72 °C). Subsequently, the PCR product was purified on a 1% agarose gel (TBE buffer). The amplificate running around 700 bp (see Fig. S1 ) was excised and purified with a gel extraction kit (QIAquick Gel Extraction Kit, Qiagen). In a following step, the DNA sequences encoding the randomized peptide libraries were added to the 3' end of the previously prepared D1-D2 amplificate using the degenerated primers ella2x6 (for further information see III). This primers adds at the 5'-end fused to the variable peptide sequences a SfiI restriction site (GGCCTCGGGGGCC). For the second PCR reaction following mixture was prepared: ella2x6 (600 nM), d1d2rev (600 nM), dNTP mix (250 µM each), 300 ng of the first PCR product and 50 µL 10xTaq buffer finally filled up to 500 mL with ddH2O and a final DMSO concentration of 5%. After addition of 2 µL Taq polymerase (10 units) the PCR tube was immediately placed in a PCR thermocycler (initial denaturation of 2 min at 95 °C, 30 cycles of 50 s at 95 °C, 50 s at 58°C and 2.5 min at 72 °C, and final elongation for 7 min at 72 °C). The resulting PCR product was purified by electrophoresis on a 1% agarose gel in TBE buffer. The product band appears around 750 bp (see Fig. S1 ). It was excised and purified with a gel extraction kit (QIAquick Gel Extraction Kit, Qiagen). Subsequently the purified PCR product was digested with SfiI (New England Biolabs). To 15 µg of the respective purified PCR (ella2x6 library) product we added 20 µL 10x
CutSmart buffer (New England Biolabs) and the mixture was diluted to 200 µL. SfiI (10 µL, 20 U/µL) was added, the reaction mixed well by pipetting and it was incubated over night at 50 °C in a thermocycler with a lid heated to 50 °C. The digested PCR product was purified with a DNA purification kit (QIAquick Gel Extraction Kit, Qiagen). The fd-phage fd0D12 vector was amplified as follows: First, 5 mL LB/chloramphenicol preculture was inoculated with a single colony of Escherichia coli TG1 bearing the fd0D12 vector. After incubation over-night
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(37°C, 200 rpm) 500 mL LB/chloramphenicol culture in a 2 L shaking flask was inoculated with the preculture.
After incubation for 16 h at 37°C / 200 rpm the phage vector was extracted using a plasmid preparation kit (QIAGEN Plasmid Maxi Kit). The purified fd0D12 vector is first digested with EcoRI and in a second step with SfiI. To 200 µg of the fd0D12 vector we added 50 µL 10x CutSmart buffer (New England Biolabs) and the mixture was diluted to 500 mL. EcoRI -HF (50 mL, 20000U/mL, New England Biolabs) was added, the reaction was mixed well by pipetting and incubated for 2h at 65 °C on a heating block. Subsequently, we added 50 µL 10x
CutSmart buffer (New England Biolabs) and the mixture was diluted to 1000 µL. After addition of SfiI (100 µL, 2000 U, 20000 U/mL) the reaction is incubated for further 4 h at 50°C. The two SfiI sites are not identical. The digested linear vector was purified by electrophoresis on a 1% agarose gel in TBE buffer. The product band appears around 6 kbp (see Fig. S1 ) and was excised and purified with a gel extraction kit (QIAquick Gel Extraction Kit, Qiagen). Ligation of the vector and the respective library insert was performed as follows: 30 µg SfiI digested fd0D12 vector was ligated with 9 µg (3-fold molar excess) of the respective library insert. After mixing the insert and vector 60 mL of 10x T4 Ligase Buffer (New England Biolabs) was added and the mixture diluted to 600 µL. T4 ligase (20 µL, 10.000 U) was added, the reaction mixed by pipetting and incubated for 24 h at 16 °C. The T4 ligase was inactivated by incubation at 65 °C for 10 min. The ligated phage vectors were desalted via butanol precipitation. After adding a 10-fold volume of butanol and vortexing for min. 5 seconds, the mixture was centrifuged at 17.000 g and 4°C for 20 min. Subsequently, the supernatant was discarded and a 5-fold volume of 70%-ethanol/30% ddH2O was added and the mixture again centrifuged at 17.000 g and 4°C for 20 min. After this step the supernatant was discarded. Residues of ethanol and water were removed at vacuum and the plasmid DNA was dissolved in 500 µL ddH2O. The purified and desalted DNA was electroporated into freshly prepared E.coli TG1 cells. 5 mL of electrocompetent cells were mixed with 500 µL purified DNA and electroporated using 400 µL/cuvette. After each electroporation, cells were resuspended in pre-warmed SOC media and incubated for 1 h at 37 °C with 200 rpm shaking. The size of the library was determined by measuring the total volume of electroporated cells, taking an aliquot of 20 µL, and plating a series of 10-fold dilutions on small 2xTY/chloramphenicol agar plates. In order to assess the quality of the library 50 clones of each library were sequenced. After addition of glycerol (fin. conc.: 20%) the libraries were stored in aliquots of 1 mL at -80°C.
II: Target biotinylation and immobilization on magnetic streptavidin beads
The biotinylation of the target proteins was always performed directly before panning. The target protein (0.5 mg) at a concentration of 10 µM in PBS (pH 7.4) was incubated with 0.8 equivalents of Sulfo-NHS-LC-biotin for 1 h at room temperature. The Sulfo-NHS-LC biotin solution in water was always freshly prepared. To the biotinylated target protein we subsequently added the required amount (0.5 mg) of streptavidin-functionalized magnetic beads for panning. The excess of biotinylated target protein over the binding capacity of the applied amount of beads was in all experiments > 10. The success of the biotinylation was verified by capture on magnetic streptavidin beads. To 1 mg of biotinylated and non-biotinylated protein as negative control we added 25 mL (250 mg) of magnetic streptavidin beads. After 15 minutes of incubation at room temperature and washing 5 times with 1 mL PBS each, the beads of the positive and negative control were analyzed by SDS-PAGE.
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III: Primers
The ella2x6 Table S1 . Determined Phage Titers after each phage selection round. The input value before each selection was always between 10 9 and 10 10 . Figure  S12 . 1,3,5,7-tetraaminoadamantane (7), 13 C-NMR S15 Figure  S13 . 1,3,5,7-tetraaminoadamantane (7), 13 C-NMR DEPT 135 S16 Figure  S14 . N,N',N'',N'''-(adamantane-1,3,5,7-tetrayl) tetrakis(2-bromoacetamide) (8), 1 H-NMR S17 Figure  S15 . N,N',N'',N'''-(adamantane-1,3,5,7-tetrayl) tetrakis(2-bromoacetamide) 
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